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Long-Range Scientific Objectives

In (lie general study of benthic processes ani important set of unknowns exists coincerinig
interactions between tile bed and the flow field. Thie local geometry of dhe bed in part controls the
structure of the bottom boundary layer, but the bted iucome ry itself is also in part controlled by Ole
I low. Benthic organisms complicate [lhe problem for ther. Our long-range iresarch objectives are
to understand tile various interac ions between sed illents, flow anid orizanisms in sufficient detail to
pemi predictions regarding [lie relative import-nce ifvmrious pi ocesses in different environtments.
( )ur approach is an iterative One between theory anld I dd tucasuriC eelts.

Project Objectives

Th'le proximate ob~jectives ()I this research mre to: (I ) dncuient the temporal variation in
illicrotopography of a silt-bottom (9(0 in STR ESS site, niorthern CalifIornia shell) thiat is most often
influen~rced solely by biological processes, but is e pisodicily mo~dified by physical sediment
tranisport events, (2) determinte the recovery t i in req ui red hir bi ological reworkinrg to erase
physically genierated bedlforiiis, (3) meure abotriteI erosionl and1( depoSitionl aI)Muns following
sediment tranlsport events, anrd (4) comiipare mce a rc( time - series of biological a nd physical
roughness to predictions based on coinelld watVe-CHInt11 b)otto1m idary models that ire forced
tim cuirrent velocity profiles and wave data.

Present Stattus anid P~rogress [)uring the Current Y'ear

A sterm carmera tripod thlat was de ph wed iin *,ove mlher 199(0 at the 90 in ( C3 ) STIR ESS site
was successfully recovered in mid-March 1991. Stereopholograpls of a 40) by 60 cm area of the
sea bottomi were taken at a 1 2 lir in te rvalI for approximately 91) d. Iligh-resol uti on (< I inin)
measurements of bottom rnicrotopog rapliy are be i nu imade using a ca ibrated stcereocoruparat or and
chb).C -ranlge p11 )togra II li e U-ic tchli iues.

During thie deploymntt five qui itat ivyely dil te i en tibed c m i eurations were observed. In
order of decieasiiig freqtiency these weie: ( I)M iociically rewti Ked bied, (2) snmoothled to scotied
bed, (3) current-rippled bed, (4) scour-pitted bcd, and (S iso(hath Parallel hisuMi',1rms. Bied
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configurations 2 and 4 mnay be genetically related and only Indicative of differing mnagnitudes of
erosion. Flow directions for the physical bed configurations were approximiately parallel to the
local isolbatlis, wi ith de current ripples always indicativye of pi ulc ward f low to dire NW, whereas the
scour-pitted bed always indicated equLatorvai d I hi to the Sl: H>Iow directions of the smnoothed to
scouted bed were variable.

Iniitial resuilts liroii tire piuitogninrnriierry1 ilrilicate that Irotal vertical bed relief within the field
of view is always less than 6 crin and (hat the ili treanl-Squ a i ic lief is of order 1 ciii. Maxi rual
relief occurs when the bed is current rippled (heights average 2 cmi and lengths are about 15 cmi)
and is minimal following scour events. Biological reworkinlg visually destroys the physical bed
formis in 1-2 d ' ys. but low frequency relief' persists for mutch longer. Because the recurrence
interval of bottoni erosion at the 90 in STRESS site is of order I week during the winter, biological1
reworking does not return the bed to a prc-sbormi equilibriumi condition as is probably the case in
deep-water enivironmients (e.g., 1-EBBLE).

Future efforts will be directed toward statistical char acter iiation of the bottomi roughness.
Various tribological indices are being applied to examiples of dIifferent bed configurations in order
to classify seafloor inicrorelief. Finally, within the larger context of the STRESS project it is of
interest whether or not the flow "feels" the fairlv sinall clia rigs in thie bed geome try that weC
iuicasure op~tically. Tlo address this issue IluiaSirred timec-series of bottomi roughness will be
comlpared to predicted timie-series of physical rou 'ghness that are obtained fromn comibined wave-
current bottomi boundrLIy ni0dels that are forced. u ig c urritn x (hI(c ity profiles and wave data. Thle

siiurce ~ ~ ~ ~ 4 o-teels aaaehr clegc i ~eS ~SS project: Williamis, Grossan
Trowbridge.
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Long-Range Scientific Objective

This research is onc compownnt of thc Sedlimnt Transport E~vents on Shelves and Slopes (STRESS)
program, die objective of which is to study sediment transport caused by) wintcr storms on the continental shelf.

Project Objectives

Thc ob~jectives of (his cornlpiment of the SIR ISS prograrn are lo mike near-bottomn measurements of
suspefdedl-sedimnentI concentrations over a range of"~ inilu -;to rm Co I diIti Ins amr t dIo Cotm Ipare time incas trcmen Is witlh
models of shlf sediment transport. Ani additional goal of the fijeld ex pr i ncut was to provide physical and optical
measurements of suspendled-sedimient concentrationis to compare with optical and] acoustic measurements made by
other STRESS researchers.

Progress In Fiscal Year 1991

The STRESS2 field experiment was conduicted in FY91 at the site of the Coastal Ocean Dynamics
Experiment (CODE) on the northern California coult ineal shelf. Tice x per-1imnent conrsisted of two deploymneits
beginning in December, 1990 and ending in March. l1 I. Several iristrnrnents were successfully deployed and
recovered, and an excellent data set was obtained. A b~rief discussion of thec instruments, measurements, and initial
analysis of tIle dala follows.

The spatial-temnporal se~diment sampler (STSS) %%.as deployed on the benthic acoustic stress sensor (BASS)
tripod at thie 90-n site. STSS was designed to nieasure the suspenidd-ediment field, and included six optical
hackscaiter sensors (O11S), an acouistic altimeter, :mid a hia lopyer. A coorrourmiicafimos link withi Ilie BASS ula
logger allowed siimliamneons huist 1ime.1sulement of Cnn rumls andl sktmwnocu;. A complete data set of hourly MlIS
measuremients was obtained, eachi consisting 672 1 -11z, samriples at cch senrsor (Figure 1).

A redesigned remote optical settling (tube (ROSI ) was deployed oni tire acoustic-backscatter sedimient-sensor
(ABSS) tripod, also at time 90-rn site, to measure susp(2nded-sedinrt settling rates. lime device used a 25-cin
pathlength tranissometcr to estimate sediment concentrations in a 1 -rn high bo~x. The ends of the box were opened
for six hours each day to permit waler withI armbien t ,edire nt conce nnlatious to enter, and closed for 18 hours for
sct tling nmasure ment(s. Transmissoneier umcesure rien and thie ot put of a broad-spectrumi liht sensor were
recorded in a cornected data logger. Transmissonretcr arnd light readngs wvere recorded for the entirie STRESS2
experiment, arid the mechanism controlling the Nix doors operated for 10-15 days at thie beginning of eachi
deployment, providing 20-30 individual in situ estimnates of particle scttling velocities.

A corupter-corrl led smart purmp sanmielr (N PS) w-as at ') depiloyed on thec A BSS tripodJ. 11me SI'S
included two systemns for pumping four suspended- st.dmi-nn samples thrroughm intake nozzles mounted 22 and 235 cur
abo~ve the bottom. Two OBS sensors were runiole ait the samie ele'atioms and provided optical estimates of
suspended-sdiinmmt concentration. Two Cormplete trmmre .erics of MIS1 dailo and a necarly complete suite of ptmimlpal



samples were obtaincd fromi the SPS during both deploymiens. Because the cornputcr-con~rollcd sampling schedule
was calibr-ated for the higher suspended sedimentc evnts mecasured during thc STRESS I cxpcrirncn. all of thic
pumped samples were obtained during times of relatzvcly low concenitration.

Inilialmaalysis of the STRESS 2da (a cur im m t wi) 41Cr' ai~-t inii dc by previous investigaitors: I) SCdimem it
iCsusjICiii at the miid-shielf sites iscausedlpriiinx ily l'y %avc activity and imncan cwrcnitSscidomn cause rcstusl~cusion.,
but 2) sediment transport is controlled by meaii cLit ts and is pm edoniinwmtly alongshuore and to the nio;li.
Preliminary anialysis of BASS data and SI1SS concerttratiol) profil'-s we gcuieralty consistent Willi a steady-state
balancc between upward diffusion and downwad settling of suspentkd naerial (F:igure 2). These results meanl thal
sedimnt profiles adjust quickly to changing wave and current conditions, and can be used, in conjunction Willi
estimates of diffusivity profiles, to estimate sedimnent settling velocities. (Steiberg et al., 1991). Such estimotes
indicate that settling velocities increased during times of iirreascd kave activity, aIs did sediment concenilatIIns.
'I lie estimates of settling velocity derived fron conceritimat ion profilt s apice favorably with estimates obtained [mn
ROST (Sherwood ct al., 1991). Particle-size analysis of pumnped samples, ROST dama and other measurciment
techiniques (Lynch et al., 1991) all indicate tiat the Si 7C dli sribu tir of snu-,cndeA.1-sedimeilt is oilcten bimlodil.

Analysis of thie data from oth STRESS field! ex per imnts %kil II h completed in FY92. 11)e OBlS data ant
puimped samples will be compared Wiit incsum ernents tmade by r't icr S I RESS resear-chers. lie time-series and
profile data will be compared Withi results of several numerilcal mnodcls of suspended-sedimecnt transport. ResulLs will
be submitted for publication.
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Figure 2. Representative vertical profile of suspended se,.iments from STSS OBS during
the resuspension event of January 14, 1991. Solid line connects data from 4

OBS at 19, 41. 131, and 196 cmab, and shovws standard deviation at each

elevaion. Dashed line shows lea.-sqares log-Jog fit, wilh slope p = -1.02 cm

g' I, intercept C, = 0.34 g t' at the bottom OBS (:, = 41 cm), and regression

coefficient r- = 0.995.


